This experimental study examines how the severity of service failure, level of service recovery, and speed of recovery influence consumers' attribution processes, post-recovery satisfaction and behavior outcomes in a cloud services setting. A 3×3×3 between-subject factorial design is utilized that manipulates the severity of service failure, the level of service recovery, and the speed of service recovery affect consumer outcome attributions. The findings indicate that there is a two-way interaction between service failure, service recovery, and speed of recovery and that the impact on post-recovery satisfaction is significant, the three-way interaction between severity of service failure, level of service recovery, and speed of recovery does not have a joint effect on post-recovery satisfaction. This study offers new insights into the stream of research on service failure and recovery.
INTRODUCTION
Cloud computing is a new trend which originates from rapidly developing Internet. It causes a great of revolution in IT industry (Sultan, 2010) . Hence, more and more businesses would invest in cloud service. International data corporation (IDC) estimated that expenses of worldwide corporations invested in cloud computing will rise to 42 billion in 2012 from 16 billion in 2008. Corporations like Google, Yahoo!, Microsoft, and Amazon and so on have been investing in cloud services. Above all, currently, cloud service is playing an important role of new service delivery mode and application to variation industries well-implemented such as tourism, medical treatment, biotechnology, green energy, cultural creativity, and quality agricultural.
With newness trend and an emerging computing paradigm in e-commerce, cloud service is a kind of service delivery way. Still, the service failures may occur in cloud services. Many concerns are related to the security, reliability and portability of cloud service (Sultan, 2010). Whenever a service failure occurs, service providers should lessen the consumers' complaints. For this reason, based on the severities of service failures, service provider would offer the different levels of service recovery and may lead to different levels of post-recovery satisfaction. In essence, the importance of this research is mentioned, it explores different levels of service failure and recovery strategies; and significantly influence levels of the postrecovery satisfaction in cloud service.
Our study purpose explores: (1) whether two-way interaction and three-way interaction effect between different severities of service failures, levels of service recoveries, and speeds of recoveries are related to postrecovery satisfactions in cloud service; (2) whether postrecovery satisfaction influence behavior outcomes (repatronage intention, positive word-of-mouth, switching intention) in cloud service.
HYPOTHESES DEVELOPMENT Service failure, recovery and Speed
Many prior researches pointed out that the relationship between degrees of service failure and service recovery had different effects in response to customers in brick and mortar retail settings (de Matos et al., 2009; Mattila et al., 2011; McCollough et al., 2000; Seawright et al., 2008; Webster and Sundaram, 1998) . The degree of failure of the initial service encounter is an important consideration in service recovery process design and it determines the extent to which various recovery techniques will be effective in resolving the failure (Seawright et al., 2008) . Comparing to brick and mortar retail setting and e-retail setting, these findings in the area of failure magnify the significant differences between the two types (Forbes, 2008; Forbes et al., 2005) . Therefore, between the brick and mortar retail setting, and e-retail setting, the two-way interaction between service failure and recovery were existing, which showed the different levels of satisfaction of customers response. Hart et al. (1990) pointed out that service problems can quickly escalate and describe the service provider's opportunity to demonstrate its commitment to quality as fleeting. Some prior researchers had suggested that the length of the service recovery process may impact how a recovery is evaluated (Hart et al., 1990; Kelley et al., 1993; Maxham et al., 2001) . Furthermore, the speed of recovery will be positively related to the post-recovery satisfaction (Boshoff, 1997) . Seawright et al. (2008) suggested that the degree of failure determines the extent to which various recovery techniques will be effective in resolving the failure. Therefore, after the different levels of failure occur, the different levels of speed of recovery may cause the different customer response on post-recovery satisfaction. However, rare research to empirical this interaction effect between the degree of failure and speed of recovery. Thus, this study assumes the interaction effect between the degree of failure and speed of recovery to post-recovery satisfaction.
In prior study, most findings demonstrated the interaction effect between recovery strategies and speed of recovery. Sparks and McColl-Kennedy (2001) showed that the two-way interaction between procedural (speed of recovery) and distributive (compensation) fairness is also applicable to consumption settings. In addition, Boshoff (1997) found the significant interaction effect between recovery and order (time) on service recovery satisfaction in travel setting. Hocutt et al. (2006) found that the interaction effect between redress and responsiveness was significantly on satisfaction and negative word of mouth in restaurant setting. Thus, the hypotheses can be derived as follows:
The degree of failure and the level of recovery will be a significant two-way interaction on post-recovery satisfaction in cloud service. H 1b : The degree of failure and speed of recovery will be a significant two-way interaction on post-recovery satisfaction in cloud service. H 1c : The level of recovery and speed of recovery will be a significant two-way interaction on post-recovery satisfaction in cloud service. H 1d : The significant three-way interaction on postrecovery satisfaction in cloud service.
Post-recovery satisfaction and outcomes
Prior researches discussed the relationship between post-recovery satisfaction, word of mouth, repatronage intention, and switch intention (de Matos et al., 2009; Seawright et al., 2008; Maxham et al., 2001 Boshoff, 1997 Wirtz and Mattila, 2004) . Wirtz and Mattila (2004) found that the post-recovery satisfaction had immediate effect between recovery attributes, word of mouth and repatronage intention. They also found that the high postrecovery satisfaction strength was the positive word-ofmouth and repatronage intention. In de Matos's et al. (2009) study, they demonstrated the positive relationship between post-recovery satisfaction, positive word-ofmouth and repatronage intention. Reinders et al. (2008) pointed out that the more positive attitude toward service provider the more likely that the consumer will engage in positive word-of-mouth and the less likely that the consumer will switch to another mode of service. Therefore, the hypotheses can be derived as follows:
The post-recovery satisfaction is positive and strength, relating to repatronage intention in cloud service. H 3 : The post-recovery satisfaction is positive and strength, relating to positive word-of-mouth in cloud service. H 4 : The post-recovery satisfaction is negative and attenuation, relating to switching intention in cloud service.
METHODS

Experimental design
This study has designed an experiment to examine the effects of the different service recovery strategies after the severities of service failures in cloud service setting. It has developed a 3 × 3 × 3 between-subjects factorial design that manipulated the severity of service failure (low, medium, high), the levels of service recovery (recovery failure, standard recovery, value-added recovery), and the speed of service recovery (immediate, soon, delay) affect postrecovery satisfaction, repatronage intention positive word-of-mouth, and switching intention. Subjects are exposed to the written scenario describing a service failure within a cloud service context. Hence, this study use the controlled scenario setting to stimulate the participants entering a scenario, and they respond and evaluate their behaviors in cloud services.
Stimuli development
Our study adopted cloud service of Smart Protection Network (SPN) of TrendMirco as subject. This experiment scenarios design of the degree of service failure was made up by Forbes et al. (2005) that cover the scope of cloud service. There are three levels of service failure, namely bad information, product defect, and unavailable services in this experiment design. Firstly, bad information represents a low degree of failure, which would mislead the customers to purchase or make wrong decisions. Secondly, representing the medium degree of failure is product defect. After customers buy the purchases, they find that product are broken, lost the function, or damaged in some way, thus resulting to useless. Thirdly, the high degree of failure is represents an unavailable service in the e-retailer. Customers may experience delay where the product is not shipped or received until after the customer initiates a follow-up contact with e-retailer. Therefore, customers perceive this failure as the highest magnitude of failure.
The three service recovery treatments were modified by Seawright et al. (2008) who classified them into recovery failure, standard recovery and value-added recovery. Recovery failure refers to the service provider offering no tangible effort, puts forth a negative psychological effort by denying responsibility, and acting with hostility. Standard recovery refers to the service provider employing psychological efforts through empathetic communication along with tangible efforts through compensation, or completion of the original service. Value-added recovery refers to the service provider offering not only the psychological and tangible efforts described earlier, but also gives an extra service (free for one year) to compensate for the inconvenience caused by the service failure. This study's stimuli development of speed of recovery is modified Boshoff's (2001) operation manipulate with other factors, and implied a time dimension and addresses on how quickly recovery should take place. It was classified into three levels of speed: immediate -when the failure occurs, service provider can give the recovery for customer in time; soon: when the failure occurs, service provider give the recovery for customer in 2 days after disconfirmation; later: service provider give the recovery for customer in 15 days after disconfirmation.
Data collection and procedure
With the random assignment of conditions, a total of 1080 surveys are sent to various cities in Taiwan, and 955 surveys are returned. The exclusion of responses from incomplete questionnaires resulted in a total of 909 (84.1%) usable questionnaires.
The respondents of this study have some experience related to cloud service. Before the completion, respondents did not know the content and purpose of this experiment. Moreover, respondents did not know about other experiment scenario contents in advance. Each experiment and survey provides the instructions and offers some information about the SPN of TrendMirco on the first page, assurance of the volunteer status of participation, and necessary information of associate with the experiment. A scenario on the second page asked respondents to imagine themselves as the customer in that situation which service provider offers the different recovery treatments, and recovery speed after the occurrence of the different degrees of service failure. After the instruction of scenario of service failure, the next part provides some questions to measure post-recovery satisfaction, repatronage intention, word-ofmouth, and switching intention. At the end of this survey, respondents are asked to complete some demographic information, such as gender, age, education, occupation and income.
Measurement
Dependent variables are measured by the semantic differential which is a popular attitude measurement technique which consists of presenting an identification of a company product or service, followed by a series of seven-point bipolar rating scales (Zikmund, 2003) . Post-recovery satisfaction and repatronage intention are Lee et al. 3061 adopted from Smith and Bolton (1998) 
RESULTS
Of the 909 respondents, the result shows that men using cloud services are 48.8% and women are 51.2%. The ages are within 21 to 30 years (70.4%) mostly, then under 20 years old (17.7%) secondly. As for cloud service consumers' education degree, they are mostly Bachelor degree (49.8%) or Master degree (36.3%). Moreover, their occupations are student (71.9%), and service industry employees (9.9%). The two-way interaction (Table 1) between service recovery and speed of recovery (F = 4.641, p < 0.001, η 2 = 0.021) mostly affect post-recovery significantly. Thus, H 1c was supported. The interaction effect of service failure and service recovery (F = 3.625, p < 0.01, η 2 = 0.016) and service failure and speed of recovery (F = 2.668, p < 0.01, η 2 = 0.012) are following significance influence on post-recovery satisfaction. H 1a and H 1b were supported. The result of three-way interaction (F = 0.405, p = 0.918, η 2 = 0.004) is not significantly on post-recovery satisfaction. Therefore, H 1d , three-way interaction was not supported. Figure 1A , B and C, shows the two-way interaction effects. With the high failure, the mean of post-recovery satisfaction after offering the value-added recovery (M = 4.901) by cloud service providers is higher than standard recovery (M = 4.166); obviously, this study can see that providing the valued-added recovery is greater than standard recovery and recovery failure between severities of service failures ( Figure 1A ). The mean of postrecovery satisfaction after service provider recovering immediately (M = 4.733) is larger than 2 days recovery (M = 4.180) with medium failure on Figure 1B . However, with the low failure, the mean of post-recovery after immediate recovery (M= 4.025) is smaller than 2 days recovery (M = 4.053), and this result is not expected. On Figure 1C , with the value-added recovery, the mean of post-recovery satisfaction after immediate recovery (M = 5.090) by cloud service provider is greater than 2 days recovery (M = 5.023); hence, the mean of immediate recovery is higher than the others are expected. Figure 1D shows the three-way interactions between high failure, service recovery, and speed of recovery. When unavailable service happened in cloud service, service providers offer the value-added recovery after 2 days disconfirmation (M = 5.341), the mean of postrecovery satisfaction is higher than immediate recovery (M = 5.221), and this result is different with when standard recovery provided immediately by service providers. The three-way interaction effect between the medium failure, service recovery, and speed of recovery is presented on Figure 1E . Cloud service providers offer the failure recovery with different speed of recovery when product defect happened, the mean of post-recovery satisfactions are different. The mean of post-recovery satisfaction of recovery failure with immediateness is the highest (M = 3.603), followed by the 2 days recovery (M = 3.314), and the last is the 15 days recovery (M = 2.735). Figure 1F shows the three-way interactions between low failure, service recovery, and speed of recovery. When bad information occurred in cloud service, service providers offer the value-added recovery after 2 days disconfirmation (M = 4.881), the mean of post-recovery satisfaction is higher than immediate recovery (M = 4.715). The trend of postrecovery satisfaction scores is not expected in this study. However, the post-hoc test between immediate recovery and 2 days recovery is insignificance. Regression analysis is used to testing the effect of post-recovery satisfaction on outcomes. The result shows that post-recovery satisfaction has positive effects on repatronage intention (β= 0.815, p = 0.000, R 2 =0.663) and word-of-mouth (β = 0.765, p = 0.000, R 2 = 0.585) and has negative effects on switching intentions (β = -0.395, p = 0.000, R 2 =0.155). Hence, H 2 , H 3 , and H 4 are supported.
DISCUSSION
The goals of this study is examining the experiment treatments between severities of service failures, levels of service recoveries, and speed of recoveries impact on the consumer behaviors, and provide the sufficient and logic pathway to understand the cloud service. Firstly, the finding suggests that different degrees of service failures interacted with levels of service recovery affect the postrecovery satisfaction significantly. After service providers offer value-added recovery to consumers, then, consumers have the highest post-recovery satisfactions no matter which level service failures happened in cloud services, reversely, consumers have the lowest satisfaction when the recovery failure offered. However, consumers feel the highest satisfaction after standard recovery offered when product defect happened. This is an interesting finding which shows that the mean of postrecovery satisfaction is the higher when product defect happened than when other failures occurred. We can infer that consumers have greater anxiety when service failures occurred because of intangible trait of cloud service (e.g. intangible service delivery and intangible product). These magnitudes of service failures are different from e-commerce setting (for example, intangible service delivery and tangible product). Secondly, service failure interacted with speed of recovery influence on post-recovery satisfaction significantly. Consumers have the highest post-recovery satisfaction no matter cloud service providers recover with immediateness, 2 days, and 15 days recovery when product defect occurred. Hence, this study infers that broken physical product is the least severity of service failure whether service failure interacted with service recovery or speed of recovery in cloud service setting. However, when bad information occurred, the Mean of post-recovery satisfaction of 2 days recovery is similar with immediate recovery. This study suggests that there is no significant difference between immediate and 2 days recovery in cloud service setting. It also can be explained that consumers suffer the financial loss caused by service failure; it is useless when offered the speed of recovery (Boshoff, 1997) .
Thirdly, the interaction between different levels of service recovery and speed of recovery impact on postrecovery satisfaction significantly. Offering the immediate and 2 days recovery have the similar mean of postrecovery satisfaction. Obviously, the comparison with immediate and 15 days recovery, and 2 days and 15 days recovery provided, has the significant difference on post-recovery satisfaction. However, offering the levels of service recovery with short time, consumers have the higher satisfaction. As a result, this study concludes that providing higher level of service recovery with shorter time cause the greater post-recovery satisfaction in cloud service.
Further analysis shows that three-way interaction between service failure, service recovery, and speed of recovery affect the post-recovery satisfaction insignificantly. Due to the cloud service attribution is intangible service, differing from other type services (for example, physical channel, TV shopping or e-commerce service).
A B D C E F
The reasonable explanation of three-way interaction is most possibility that consumers are concerned that a service recovery can recover the problems and inconvenient quickly no matters which level of service recovery with immediateness or 2 days recovery offered by cloud service providers. Unfortunately, when it comes to threeway interaction, consumers may perceive one or two of three factors in experiment findings. According the aforementioned results, this study concludes that twoway interaction is supported and explained an effective service recovery strategy design. Furthermore, the findings suggest that post-recovery satisfaction is related to the behavior outcomes. Post-recovery satisfaction is used to explain effect of experimental treatments on behaviors, and highlights the critical role in cloud services. Hence, this study infers that higher postrecovery satisfaction has higher repatronage intention, word-of-mouth, and less switching intention in cloud service.
